The work is based on data on monthly air temperatures, monthly sums of atmospheric precipitation and early potato yields in 2000-2013 obtained from seven COBORU (Research Centre for Cultivar Testing) stations situated in east-central Poland. Hydrothermal conditions during the growing season (April-July) of early potato were described by means of the Sielianinow's coefficient. The relationships between potato yields and the Sielianinow's hydrothermal coefficient of the growing season were examined using multiple regression equations generated by means of the step-wise regression procedure followed by polynomial regression procedure. The average Sielianinow's coefficient values ranged from 1.43 in April to 1.66 in May during the early potato growing season in east-central Poland. The applied statistical methods revealed that the hydrothermal factors impacted on early potato yields, particularly in the second stage of potato growth and development.
INTRODUCTION
Potato is one of the most widely cultivated crop plants [Chotkowski and Rembeza 2005] . It is grown predominantly on lighter soils, which makes potato yields dependent on evenly distributed precipitation. Importance of water has been stressed in many works published so far [Chmura 2001 , Dzieżyc et al. 1987 , Nowak 2001 , Szutkowska and Lutomirska 2002] . The main meteorological factors shaping the living conditions of organisms are precipitation and thermal conditions. These two meteorological (and in multiyear -climatic) parameters are so important because they condition water circulation as well as mineral and organic substances circulation in the environment [Bochenek 2012 ].
The Sielianinow's hydrothermal coefficient is a useful tool for determining the water status of the environment [ The list of crop plant cultivars encompasses many potato cultivars belonging to different maturity categories. The categories have got different development rhythm, time of growth to maturity and, first and foremost, different usability characteristics. As a result, they can be used in many ways in practice. Many cultivars cease to be registered on the Polish National List in a natural way and are replaced by new ones. Both new and already admitted cultivars respond differently to changeable cultivation conditions [Dmowski et al. 2004] . The already published works on potato precipitation needs are of help while assessing irrigation requirements of this crop at different times and in different areas of the country as potato is very responsive to improved moisture conditions [Mazurczyk et al. 2009 , Nowak 2006 , Rolbiecki et al 2009 , Żarski 2011 . The effect of precipitation on early potato yields seems to be obvious but statistical methods of calculation used by many authors do not always confirm this [Biniak et al. 2007 ]. Useful as they are for analysing and determining quantitative relationships, the methods have got limitations, which stimulates researches to look for new ways of analysing the results [Kalbarczyk Kalbarczyk 2009] .
The objective of this work was to describe hydrothermal conditions in east-central Poland and determine their effect on early potato yields.
MATERIALS AND METHODS
The work is based on average monthly air temperatures and monthly precipitation sums obtained from seven COBORU stations in eastcentral Poland in 2000-2013. The second data group consisted of average yields of early potato cultivars grown at seven stations included in the hydrothermal analysis. Values of Sielianinow's hydrothermal coefficient (k), which is a measure of rainfall efficiency in a given month, were calculated for the growing season (April-July). Months were assigned to classes according to the following criterion:
• very wet (ww) 2.51 < k < 3.0 • extremely wet (ew) k > 3.01 [Skowera and Puła 2004] .
Spatial distribution of average monthly values of Sielianinow's coefficient in the study area are presented using isolines. The relationship between potato yields and Sielianinow's hydrothermal coefficient was examined by means of multiple regression equations. Multiple regression coefficients were obtained using the stepwise regression procedure. Moreover, to check the significance of regression coefficients, t-Student test values were calculated and determination coefficients were computed (R 2 ). The determination coefficient is a measure of goodness of fit which explains what portion of the total variation of variable Y is explained by linear regression on independent variables [Trętowski, Wójcik 1991] . In order to more fully describe the phenomenon, the potato growing season was divided into two periods with individual months including the most important developmental stages of plants (Stage1: April-May and Stage2: June-July). Equations of multiple regression were used to construct models describing the relationship of potato yield with Sielianinow's coefficient in individual stages. Significance of regression coefficients was checked using t-Student test at p ≤ 0.05. All calculations were performed in Statistica 10.0.
RESULTS AND DISCUSSION
The transitional nature of Polish climate manifests itself in substantial variability of values of individual climate components, including air temperature and precipitation. Thus, it is important to examine hydrothermal conditions taking into accounts agricultural economy needs. Analysis of hydrothermal conditions demonstrated that, during the growing season, the average value of Sielianinow's coefficient in the study area ranged from 1.43 in April to 1.66 in May. Skowera [2014] analysed the hydrothermal conditions in Poland from 1971 to 2010 and noted that the average value of hydrothermal coefficient was the lowest in August (k = 1.3). Kalbarczyk [2003] claims that this value ranges from 1.29 to 1.67 during the growing season (April-September), the lowest average values occurring in September and highest in April. This work demonstrated that the southern part of the east-central Poland was the wettest in all the months of the growing season ( Figure 1) .
The driest months were the most common of all the classes to which months were assigned (on average, 2.9 times in 14 years). Extreme droughts occurred in May and June in the study area, being most frequently observed in Krzyżew and Uhnin. Extremely wet months were recorded most often in April but were less frequent than extreme droughts (on average, twice during 14 years). In turn, in Krzyżew and Nowy Lubliniec, April was extremely wet 3 times in the study period. July was the month which was most frequently very wet (on average, 0.9 times during 14 years). Months assigned to this class most often occurred in Cicibór Duży and Nowy Lubliniec and were the rarest in Marianów. Skowera Values of the Sielianinow's hydrothermal coefficient in 38% determined potato yields during the growing season ( Table 1 ). The model revealed that potato yields were significantly affected by hydrothermal coefficient values in June only. The coefficients for April and May appeared in the model but their influence was not significant.
A more detailed description and Sielianinow's hydrothermal coefficient in individual stages on potato yields was obtained using multiple regression (Table 1 and 
2).
Sielianinow's coefficient values in the second growth stage (June-July) significantly impact on early potato yield in east-central Poland. The relationship is parabolic in character. The maximum value of 450 dt can be obtained when the Sielianinow's coefficient is 2.3. Adverse weather conditions affect the length of phonological stages and, sometimes, may extend the growing season, which, according to Jefferies and Lawson [1991] , Sawicka [1991] as well as Sawicka and Krochmal-Marczak [2005] , may directly influence potato yield and quality.
When the weather after potato planting is warm, plants establish more quickly. Plant water demand during this period is at its minimum. From emergence to flowering, plants require quite warm weather and moderate, evenly distributed precipitation. The greatest water demand The regression equation demonstrated that the yield was significantly affected by the Sielianinow's hydrothermal coefficient value in June.
The statistical methods applied in this work demonstrated that hydrothermal conditions exerted more impact on early potato yields particularly during the second part of the growing season. Maximum tuber yields of 460 and 450 dt can be achieved when Sielianinow's coefficient is 2.3 respectively. * -significant at p ≤ 0.,05. 
